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MODULE 2: NEW SPECIES 

 

creating and naming one or more new species.  
If more than one, they should be a group of related species belonging to the same genus. All new 
species must be placed in a higher taxon. This is usually a genus although it is also permissible for 
species to be “unassigned” within a subfamily or family. Wherever possible, provide sequence 
accession number(s) for one isolate of each new species proposed. 

Code 2014.005aV (assigned by ICTV officers) 

To create one new species within: 

   Fill in all that apply. 

 If the higher taxon has yet to be 
created (in a later module, below) 
write “(new)” after its proposed name. 

 If no genus is specified, enter 
“unassigned” in the genus box. 

Genus: Phlebovirus  

Subfamily: Unassigned  

Family: Bunyaviridae  

Order: Unassigned  

And name the new species: GenBank sequence accession 

number(s) of reference 

isolate: 

SFTS virus  Sequences are available for 

three genomic segments of 

SFTS virus, Strain HB29.  

L  segment: (HM745930) 

M segment: (HM745931) 

S  segment: (HM745932) 

 More see table 1.  

 

Reasons to justify the creation and assignment of the new species: 
 Explain how the proposed species differ(s) from all existing species.  

o If species demarcation criteria (see module 3) have previously been defined for the 
genus, explain how the new species meet these criteria.  

o If criteria for demarcating species need to be defined (because there will now be more 
than one species in the genus), please state the proposed criteria. 

 Further material in support of this proposal may be presented in the Appendix, Module 9 

 
The proposed novel species SFTS virus, initially designated as Severe fever with 

thrombocytopenia syndrome bunyavirus (SFTSV) [1], is a novel virus newly identified 

to cause severe fever with thrombocytopenia syndrome (SFTS) in China. The 

common clinical presentation of SFTS includes high fever, gastrointestinal symptoms, 

thrombocytopenia, leukocytopenia, and multi-organ dysfunction with an initial case 

fatality rate of 30% . SFTS has been reported in at least 13 provinces in the Central, 

Eastern, and Northeastern regions of China, also in USA [12]., Japan and Korea  

[personal communications).  

 

SFTSV first emerged in six provinces of Hubei, Shandong, Henan, Jiangsu, Anhui 
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and Liaoning, located in central and north-east China, in 2009 and 2010. A total of 12 

SFTSV strains were initially isolated from SFTS patients from 6 provinces in China 

( Table 1). SFTSV was first reported as the causing pathogen of SFTS in 2011 [1].  

Following the initial outbreak, surveillance studies identified SFTSV as more broadly 

distributed. More viral isolates were obtained from SFTS patients [1-6], domestic 

animals (sheep, cattle and dog) and ticks, which suggested the potential vectors and 

animal hosts [7, 8]. The recent discovery of human-to-human transmission indicated 

the potential threats for public health [2-3]. In addition, high seroprevalence of viral 

antibodies were detected from sheep, cattle, dogs, chickens and pigs in the endemic 

areas in China, which demonstrated SFTSV has wide host range in nature [5, 7-10] 

 

SFTSV can infect a variety of cells including Vero and macrophage cells (DH82, THP-

1 cells) [1, 11]. Negative-stain electron microscopy revealed that virus particles are 

spheres with diameters of 80-100 nm, a similar morphology to bunyavirus particles 

(Figure 1). 

 

Like other members of the genus Phlebovirus , family Bunyaviridae, SFTSV is an 

enveloped, negative stranded RNA virus with three single-stranded RNA genome 

consisting of large (L), medium (M), and small (S) segments [1]. The L and M 

segments are of negative polarity. The L segment contains 6368 nucleotides with one 

open reading frame encoding RNA dependent RNA polymerase (RdRP) composed of 

2084 amino acids. The M segment contains 3378 nucleotides with one open reading 

frame encoding 1073 amino acid precursor of glycoproteins Gn and Gc. The S 

segment of the virus contains 1744 nucleotides, which uses an ambisense strategy to 

encode for the nucleoprotein (N) in antisense orientation and for the nonstructural 

protein (NSs) in sense orientation, separated by a 54-bp intergenic region (Figure 

2). The 5' and 3' terminus of L, M and S segments possess short noncoding 

sequences , The 5’ noncoding regions of SFTSV ( strain HB29) are 16 nt ( L), 18nt 

(M) and 42nt ( S); and  the 3’ noncoding regions are 100nt ( L), 141nt (M) and 28nt 

(S).  

 

Phylogenetic analyses based on complete viral genomic sequence of L, M and S 

segments from a panel of SFTSV strains isolated from SFTS patients, showed that 

the novel virus was classified into the genus Phlebovirus, family Bunyaviridae (Figure 
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3A and 3B). Further, phylogenetic analysis of complete deduced amino acid 

sequences for RdRP, glycoprotein (Gn and Gc), N and NSs proteins of 8 SFTSV  

strains, including strains HB29 and 5 other strains [1], Huaiyangshan [5] and Henan 

Fever [6], showed that all SFTSV isolates clustered together in comparison to other 

known phleboviruses, but were almost equally distant from the Sandfly fever group 

and the Uukuniemi group (Figure 4). These results suggest that SFTS virus is a novel 

species of the genus Phlebovirus. In comparison with the recent discovered Heartland 

virus [12], SFTS virus is classified in a distinct lineage although Heartland virus is 

closer than other phleboviruses (Figure 3 and Figure 4). The comparison of amino 

acid sequence similarity provided further support to the separation of SFTS virus from 

other phleboviruses (Table 2). Both RdRp and glycoprotein (Gn and Gc) of SFTSV 

are slightly more closely related to counterparts in Uukuniemi virus but only share 

maximum 36% similarity, while the most conserved N protein of SFTSV only shared 

41% similarity with Rift Valley fever virus. With more diversity, the S segment encoded 

NSs protein of SFTSV showed the lowest amino acid similarity of only 11-16.0%. The 

high diversity of SFTSV with other phleboviruses suggested that SFTS virus is a novel 

species in the genus Phlebovirus. 

Serological comparisons of the antigenic character of SFTSV with other 

phleboviruses were carried out by cross reaction of SFTS patients sera with 

recombinant N proteins from selected phleboviruses using indirect IgG ELISA. The 

results showed that no serological cross reactions were found between SFTSV and 

the selected phleboviruses, including Rift Valley fever virus (RVFV),  Heartland virus 

(HLV), Uukuniemi virus(UUKV), Sandfly fever Naples virus  (SFNV) and Sandfly fever 

Sicilian virus (SFSV) (Table 3), indicated  SFTSV belongs to a new serological group 

in the genus Phlebovirus.  

     In conclusion, SFTS virus is a new species of the genus Phlebovirus, family 

Bunyaviridae. 
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 MODULE 9: APPENDIX: supporting material 

 
additional material in support of this proposal 

References: 

1. Yu, X.J., et al., Fever with thrombocytopenia associated with a novel bunyavirus in 

China. N Engl J Med, 2011. 364(16): p. 1523-32. 

2. Gai, Z., et al., Person-to-person transmission of severe fever with thrombocytopenia 

syndrome bunyavirus through blood contact. Clin Infect Dis, 2012. 54(2): p. 249-52. 

3. Bao,C.J., et al., A family cluster of infections by a newly recognized bunyavirus in 

eastern China, 2007: further evidence of person-to-person transmission. Clin Infect Dis, 

2011. 53(12): p. 1208-14 

4. Dexin Li , Correspondence letter, A novel bunyavirus in China. N Engl J Med, 2011. 

365(9): 864-5. 
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Annex:  
Include as much information as necessary to support the proposal, including diagrams comparing the 
old and new taxonomic orders. The use of Figures and Tables is strongly recommended but direct 
pasting of content from publications will require permission from the copyright holder together with 
appropriate acknowledgement as this proposal will be placed on a public web site. For phylogenetic 
analysis, try to provide a tree where branch length is related to genetic distance. 

 
 
Table 1. GenBank numbers of complete genomic sequences of new SFTSV isolates 

SFTSV  isolates 
Genome segments 

L M S 

HB29 HM745930 HM745931 HM745932 

SD4 HM802202 HM802203 HM802204 

SD24 HM802200 HM802201 HM802205 

AH12 HQ116417 HQ141590 HQ141591 

AH15 

DMB* 

HQ141592 

HM160499  

HQ141593 

HQ655878 

HQ141594 

HM160498 

HN6 HQ141595 HQ141596 HQ141597 

HN13 HQ141598 HQ141599 HQ141600 

JS3 HQ141601 HQ141602 HQ141603 

JS4 HQ141604 HQ141605 HQ141606 

LN2 HQ141607 HQ141608 HQ141609 

LN3 HQ141610 HQ141611 HQ141612 

 
*Partial sequences  
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Table 2.  Amino acid sequence similarity (%) comparison between SFTS virus and 

representative phleboviruses 

 

Proteins Strains *RVFV/
74HB59 

Massila
/W 

PTV/ 
Adame

s 

SFV/ 
Sicilian 

Toscan
a/AR 

UUK/
S23 

SFTS/ 
HB29 

RdRp  RVF/74HB59  100.0  54.4  ***  ***  54.4  37.2  33.0  

 Massila/W   100.0    83.3  36.0  32.2  

 Toscana/AR      100.0  36.0  31.9  

 UUK/S23        100.0  33.1  

 SFTSV/HB29        100.0  

Gn+Gc RVF/74HB59  100.0  35.1  40.5  38.9  36.2  30.9  30.8  

 Massila/W   100.0  33.8  31.6  57.6  21.8  21.4  

 PTV/Adames    100.0  38.3  33.1  23.4  23.1  

 SFV/Sicilian/    100.0  31.5  22.0  21.4  

 Toscana/AR     100.0  22.3  19.8  

 UUK/S23      100.0  36.1  

 SFTSV/HB29        100.0  

N  RVF/74HB59  100.0  49.6  56.1  53.8  50.0  37.1  41.4  

 Massila/W   100.0  50.6  43.8  85.4  30.8  35.1  

 PTV/Adames    100.0  50.0  52.6  35.7  38.2  

 SFV / Sicilian     100.0  43.8  34.7  38.5  

 Toscana/AR     100.0  29.2  34.3  

 UUK/S23       100.0  29.5  

 SFTSV/HB29        100.0  

NSs  RVF/74HB59  100.0  16.0  21.8  26.8  17.7  9.3  11.5  

 Massila/W    100.0  12.6  14.7  45.9  8.6  16.0  

 PTV/Adames    100.0  21.6  13.4  9.7  11.8  

 SFV/ Sicilian     100.0  17.6  11.9  11.2  

 Toscana/AR      100.0  9.4  14.9  

 UUK/S23        100.0  13.7  

 SFTSV/HB29        100.0  

*RVF: Rift valley fever virus; PTV: Punta Toro virus; SFV: Sandfly fever virus: UUK: 

Uukuniemi virus; SFTSV: SFTS virus 
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Figure 1. Morphologic Features of negatively stained SFTSV virions purified from 

SFTSV-infected Vero cells. 
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Figure 2. Genomic structure and coding strategies of SFTSV 
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Figure 3A. Phylogenetic analysis of SFTS virus  with representative members of 

the family Bunyaviridae Sequences from L, M and S segments of SFTSV were aligned 

with MEGA4. Trees were generated using neighbor-joining method with the use of 

Poisson correction and complete deletion of gaps. Branch lengths are proportional to 

evolutionary distance (scale bar). Bootstrap testing (2000 replicates) was performed, and 

the bootstrap values are indicated. Sequences are identified by their GenBank accession 

numbers, followed by the virus name and strain. The red dot indicates the phlebovirus 

cluster.  

 
L segments   
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M segments  
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S segments  
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Figure 3B. Phylogenetic analysis of SFTSV with members in the genus of 

Phlebovirus.  Sequences from L, M and S segments of SFTSV were aligned with 

MEGA4. Trees were generated using neighbor-joining method with the use of Poisson 

correction and complete deletion of gaps. Branch lengths are proportional to evolutionary 

distance (scale bar). Bootstrap testing (2000 replicates) was performed, and the 

bootstrap values are indicated. Sequences are identified by their GenBank accession 

numbers, followed by the virus name and strain. The red color indicate SFTSV clusters.  
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M segments  
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S segments  
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Figure 4. Phylogenetic analyses of SFTV structural and non-structural proteins.   

Amino acid sequences were aligned with MEGA4. Trees were generated using neighbor-

joining method with the use of Poisson correction and complete deletion of gaps. Branch 

lengths are proportional to evolutionary distance (scale bar). Bootstrap testing (2000 

replicates) was performed, and the bootstrap values are indicated.S equences are 

identified by their GenBank accession numbers, followed by the virus name and strain. 

The red color indicates the  cluster of SFTSV strains.  
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 SD4

 JS3
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 AH12

 HN6
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100

100

100

99

100

100

62

90

55

63

99

100

98

52

97

77

88

60

100

96
80
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100

100

100

100
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89

100

100
98

84

95
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 SD4

 AH12
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 HN6

 BX-2010/Henan/CHN_01

 Huaiyangshan/S-WJ

SFTSV

100

70
94

100

73

87

90

100

96

82
87
99

43
72

70

99

90

61

81

88

68

100

100

100

100

100

99
98

80

28

34

73
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37

100

100

53
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84
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Table3  Cross reaction of SFTS patients sera with N proteins from selected 
phleboviruses using indirect IgG ELISA 
 

  Antigen* 

 Serum RVFV-N SFTSV-N HLV-N UUKV-N SFNV-N SFSV-N 

SFTS Patient1 <100 12800 200 <100 <100 <100 

SFTS Patient2 100 25600 200 <100 <100 <100 

SFTS Patient3 <100 25600 <100 <100 <100 <100 

SFTS Patient4 100 51200 200 <100 <100 <100 

SFTS Patient5 <100 12800 <100 <100 <100 <100 

SFTS Patient6 <100 1600 200 <100 <100 <100 

SFTS Patient7 <100 6400 200 <100 <100 <100 

SFTS Patient8 <100 25600 <100 <100 <100 <100 

SFTS Patient9 <100 800 <100 <100 <100 <100 

SFTS Patient10 <100 12800 <100 <100 <100 <100 

* Recombinant nucleocapsid protein antigen was produced in E.coli. RVFV: Rift Valley fever 

virus; HLV: Heartland virus; UUKV:  Uukuniemi virus; SFNV: Sandfly fever Naples virus; 

SFSV:  Sandfly fever Sicilian virus. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


